Historic masonry buildings were built for many centuries taking into account mostly vertical static loads according to the experience of the builder, usually, without much seismic concern. The seismic behavior of ancient masonry buildings is particularly difficult to characterize and depends on several factors, namely the materials properties, geometry of the structure, connections between structural and non-structural elements, stiffness of the horizontal diaphragms, and building condition. However, the different masonry types present common features that lead to high seismic vulnerability of these buildings, such as high specific mass, low tensile strength, low to moderate shear strength, and low to moderate ductility.
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The out-of-plane behavior of historic masonry structures remains, possibly, the most challenging response in case of seismic action. As demonstrated recurrently all over the world by earthquakes, in case of lack of an integral behavior of the building, out-of-plane failure dominates. This is also favored by the fact that many historic buildings possess large spaces inside, with insufficient connections to transverse structural elements. Even if adequate connections between elements can be ensured, e.g., by tying walls, enforcing connections between walls and enforcing wall to floor connections, it is necessary to avoid disintegration of the walls themselves when subjected to out-of-plane actions, especially in case of rubble masonry.
The out-of-plane response of these structures or their local mechanisms, often assumed as macroblocks with almost rigid behavior that become independent from the global structure is complex. The dynamics of these local mechanisms close to collapse are very sensitive to the seismic input (e.g., frequency contents, duration or directivity of the signal) but also to the structure itself (e.g., boundary conditions). The methods for structural analysis available for this purpose, both for research and engineering applications, are rather different in terms of formulation, input, conceptual complexity, and computational efficiency. For these reasons, the results obtained can also vary greatly. Taking this into account, during the 9th International Masonry Conference held in Guimarães, Portugal, in 2014, a blind test exercise on the out-ofplane failure of historic masonry structures, involving prediction, testing, and postdiction, was carried out. This involved about 25 international experts in the field and clearly demonstrates that further developments are needed in the field.
This special issue addresses the works carried out, including a review article on seismic assessment techniques, a conceptual discussion article on research needs and modeling issues, a thorough description of the experimental tests, a comparison between the predictions of the different participants, postdictions by the six teams, and a final concluding article. The editors sincerely thank all experts and their teams for the participation on this blind test exercise.
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